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322| PamazanoBa K, Hyprman A, JKaiicaHOaeBa A. «BY/ITTBI TeXHOIOTHSIAP/bI 1430
nayzianaHy KesiHZleri Toyekeszep MeH KayircCi3zik 1mapanapbiH 3epTTey»
323| Caxatrbekkpi3bl T., baxtuspkpisbl T.A. «loT KypbIIFbUIAPBIHBIH, JKesiferi
Kayirncisgirin Kanaii KamTamachi3 eTyre Oomajbl: cTpaTterusuiap »koHe packet | 1434
tracer KeMeriMeH MoJie/ibJIey »
324| Ceprasel M. «IloBbllieHre TTPOU3BOAUTENHHOCTH Pa3pabOTUMKOB C ITOMOLIBIO
UHTETPUPOBAaHHBIX ~ HWCKYCCTBEHHBIX  WHTE/UIEKTOB W coobOpaxkenus | 1440
Krbep0Oe30racHOCTH»
325| CynranoB A.M. «CreraHorpadus B Knbepbe30macHOCTH Ka3axCTaHa» 1443
326| TanarapoB E., Iprebaii C., CynraHoB A. «WI-FI >keniciHzie maKbIpblIMaraH 1447
KOHAaKTap/lbl aBTOMaTThl TYpP/e aHbIKTay >Kykeci»
327| Taybaii M.E. PamatysiaeB O.A. «Pummnr: >xemijeri beef azici apkpiibl angay 1452
JK9HE OfIaH CaKTaHy»
CEKIUs 3
ECTECTBEHHbBIE HAYKU
[MOACEKLNA 3.1
AKTYAJIBHBIE ITPOBJIEMbBI COBPEMEHHOI
BNOJIOTUN
328. | Akumkapa A.b. Tepbapuiifiy OoTaHMKabIK 3epTTeysepie 1457
KOJIZIAHbUTYbl JKoHe Tepbapuii KOpBIH/AFbI Kerle
LIBMTIiH Ka/IbINTaCy epeKllesTiKTepi
329. | Akpuibek A. ActaHa Ka/lachlHAAFbl OOTAHUKA/BIK  OaFbIHBIH, 1459
na"amadTTaFel geranium sanguineum GUOJIOTHSTIBIK,
epeKIle/liKTepiHe cunarTaMma oepy
330. | Oninxan XK. Mob6unbi 6atinaHbIc TIeH KoijaH0aiapbIH, alaMHbIH, 1463
MiHe3-KYJ/IKbIHA 9CepiH aHbIKTay
331. | ba3zapbaera K. JKacecnipimMepze AeBUaHTThI MiHe3-KYJIbIKThIH, jaMy 1467
Kaymi
332. | bangocosa A.B. MeToauKa WCMOMb30BaHUsI UTPOBBIX TEXHOJIOTUM Ha 1471
ypOKax OHO0JIOTHH
333. | BaiigocoBa A.b. AKTyasbHble TIPOOJ/IeMbl COBpeMeHHOUN Orosioruu ¢ 1474
WCI0/Tb30BaHUEM WUT'POBBIX TeXHOJIOTUU B
00pa3oBaHUH
334. | FasuzoBa O. CaynesieHreH ereyKyMpBIKTapblH OyipekTepiHzeri 1477
MopdodyHIIMOHANIBIK, ©3TrepicTepAi CalbICThIPMaJIb
Oaranay
335. | EpkiH 3.b. buonorust cabakTapbiH/ia OKYIIbLIAPAbIH ChIHU Oy 1482
KabineTiH >keTingipyge OAyM  TaKCOHOMUSICBIH
nanjiaaHy
336. | )KaHabepreHoBa KeHeTTeH >Xypek 6J1iMi: reHeTHKasbIK acreKTijepi 1486




A.O.

KOHe aJI/IbIH aJTy Iapasapbl

337.

JKanakysnosa H.A.

OcimaikTepAiH  9pTYp/i  OpTa  ’KaFaiiapbliHa
0aliIaHbICTBI SKOIOTHS/IBIK TONTapFa 0emiHyi

1491

338.

Kymaranuesa H.b.

Akmona  oOsbIcBl  Kenjepi  Oa/IbIKTapbIHBIH
CaJILICTBIPMa/Tbl MOPMOIOTUSIUTBIK Tas[aybl

1494

339.

KymaxaHs I K.

EreykyiipbiKTaparbl pafualysra jkayar peTiHze
MUTOXOH/PUSJIBIK aKybI3[japblH ©3repyiH 3epTTey

1497

340.

Nbparnmosa M.A.

Mir-29a-3p B KayecTse T[epCrIeKTUBHOIO
HEHWHBAa3VBHOIO 6uromapkepa pasiraLiiOHHOr0
NOpakKeHUst

1501

341.

KananbepreHora

ILE.

buosiorusi cTygeHTTepiHe >KOFapFbl MaTeMaTUKaHbI
OKBITY/IbIH, €PEeKIIeTIKTePi

1506

342.

KamueBa A.B.

JKaTakxaHaja TyparbIH OipiHIli KypC CTyAeHTTepiHiH
TICUXUKAJIbIK [IeHCAYJIbIFbIH 3ePTTEY

1509

343.

Kyansies C.H.

ConrycTik  KazakcTaH OOMBICBIHBI  (Y9/IMXaHOB
ay/laHbl) 6CIM/IIK >KaMbLIFbICBIHBIH, epeKIlIe/TiKTepi

1513

344.

Kyrtunbaera C.b.

Opra MeKTen OKYILIbI/IaPbIHBIH, buosnorus
cabaKTapblH/la WHHOBAI[USUIBIK, TEXHOJIOTUs/IapAbl
Taii/iaaHyIbIiH epeKIleikTepiH 3epTTey

1516

345.

Kymyposa A.A.

CpaBHeHHe TICMXO(MHU3HOJOTMUECKUX 0COOEeHHOCTEeH
Pa3BUTHS YUaIIuxcst YacTHOMU u
o0111e06pa30BaTe/IbHOM 1IKOJTBI

1520

346.

Kann6aiikpi3sl E.

ArpoOMOH  TIperapaThiHBIH ~ JKa3gblKk  Ouzjai

6CIMJIiriHiH 6Cyl MeH faMyblHa Jcepi

1524

347.

Kotinbibaii A.C.

AkMoma 0oO/IBICBIHAFLI Janajblk, canbeHzi (salvia
stepposa) MaJieHUeTTeHipy JKaFAalbIH/a OCiIl - JaMy
epEeKIIeJIIKTEDIH 3epTTey

1527

348.

Munyap C.M.

JKamMOBIT 0OJBICHI TIEPCIIEKTUBTI KypaMbiHAa 3Gup
Maiibl Gap [9pinmik ecimzikrep tanacetum vulgare
»kaHe achilleamille folium maMybIHBIH, GHOIOTHSIBIK,
epexliesiiKTepi

1530

349.

Monpabaesa T.E.

Binom school MeKTeMNTepiHiH, ouonorus
cabakTapbiH/a upgrade TeXHOJIOTHsi/IapbIH
naijjanaHy TUIMZIJIITiH 3epTTey

1533

350.

Mypartkpi3el C.

JKambbi1 00JIBICBIHBIH, naHadTapbIHAAFbI
Ka/laMrbIp/iap (caryophylloideae juss)
TYKbIM/IACBIHBIH, 6CYiHe TMaTOMUTTIH 9CEePiH 3epTTey

1537

351.

Meip3aresngi E.K.

MekTen OKYyLIbLIApbIHBIH MOP(MOIOTUSIIBIK, JKoHEe
NcUXo(U3UO0IOTHSUIBIK, epeKIliesikTepiHe 6iiM 6epy
MaMaH/IbIFbIHBIH, JCepi

1540

352.

Hasemm O.K.

AxTyanmpHble  mpobseMbl  /1aDOpaTOpPHBIX U
MpaKTUYeCKUX paboT 1o Ouonorud B IIKOJAX
pecny0IMKK Ka3axcTaH

1543

353.

HuertynaeBa A.A.

Buosnorust cabakrapeiHza STEM TeXHOMOTHSACHIH
KOJIJJ@aHY/IbIH MaHbI3bI

1546

354.

CanbmeHoBa A.A.

Kopiaran oprara OGedtiMzenyiHe  6aiilaHBICTBI
fragaria vesca 1. aHaTOMUSIIBIK, epeKIleTikKTepi

1551

355.

Cennyniia A.C.

CoBpeMeHHble  TOAXOAbl K  CTUMYJMPOBAHHUIO
XOHJpOreHe3a

1556

356.

Conomko JI.P.

MuToxoH/Ipya/ibHas AUCPYHKIIVS KaK MOJIeKy/IsipHast
OCHOBA KJIETOUHOT'O CTapeHUst

1560




357. | CramkyioBa b.A. Kekieray Kasiachbl ypbaHod10pachIHbIH, 1565
TaKCOHOMMUSI/IBbIK aHa/IU31
358. | Cynran A.A. OpTYp/l  CHOPT  TypJepiMeH  aillHa/bICaThbIH 1569
CTyJleHTTepAiH, (Uu3UKa/lbIK [aMy KepCeTKillTepiH
3epTTey
359. | ToBkymosa A.C. BpoHx feMikrieci >koHe cO3bUIMabl OOCTPYKTUBTI 1573
eKIe  aypybl  aWKaCc  CHHJPOMbI  Ke3iHJeri
MMMYHOIVIOOY/THH e JIeHTeliH 3epTTey
360. | TokraceiH H.M. buonorust cabarbiH/la TAHBIMABIK KbI3BIFYIIBUIBIKTHI 1577
OenceHipyAiH  JKOJMBI  peTiHJe BUPTYa/I/bl
3epTxaHa/apAbl NanjanaHyabiH THIMIIT]
361. | XaxaiixaH A. OKOMOTUS/IBIK, ~ JK9He  K/IMMATThIK  (pakropsap 1581
KOHTEKCTiHJe akMosia 00JIbIChl (hUTOMacca Kopsapbl
MEH OHIMJIJITIHIH e3repyi
362. | XycanHoB A.T., I'ymMuHIIiK ~ TIperiapaTTapAblH,  ’Ka3dplk,  Ouzaid 1584
Appipbek ©.C., TYKBIMZIADBIHAAFBl  (PU3UOJIOTUSITBIK-OUOXUMUSITTBIK
JypmekOaeBa rpoLiecTepre >kdHe MOP(QOJIOTHS/IBIK ©3repicTepre
II1.H. acepi
363. | Nursagat A. Cognitive and physiological foundations of visual 1587
perception: the role of infographics in education
364. [NOACEKIINA 3.2
COBPEMEHHBIE BOITPOCHI
BMOTEXHOJIOT'MIN U BMUOMEIVILIVIHBI
365. | AprpiHrasvHa A. banvikTapael  ecipy ke3iHzeri cygblH ~ (u3MKa- 1592
b., XUMUSJIBIK, KYPaMbIH Ca/bICTbIpMasbl Taazay
Kapraesa A. b.
366. | bekbonar b., AynaHacThIpblIFaH apIia CopTTapbiHa CUIlarTaMma 1595
Camat A. T,
Cnenkoa H. H.,
Kypmanbaesa A. b.
367. | bepikoBa M.C., AJiMa aFallbIHbIH LIATOCIIOPO3 ayPYbIH aHbIKTAy 1598
Tynerenosa JK.A.
368. | bunanos ©. P. OcobeHHOCTH TIOATOTOBKMA —Pa3/IMYHbIX OpPraHOB 1601
Clarias gariepinus pjis OLeHKU copepkanus MO-
(hepmMeHTOB
369. | [lpobora B. A. CpaBHUTe/IbHBIN aHa/IM3 MCII0/Ib30BaHUs TepOKCHa 1604
Kanblusg W AyOWUIBbHOM KHC/IOTBI JJIST YIIydIlleHHUs
BbIXOZla BBIK/IeBa ’kabpoHOro pauka Artemia
parthenogenetica
370. | Eprasel b. AHTaroHucTHUYeCKas aKTUBHOCTh LITaMMOB 1608
Bifidobacterium bifidum, BbifeneHHbIX U3 (eKanui
CeMHHEBHOIO MJa/leHLia, B OTHOLLIEHUH
Staphylococcus aureus
371.| Epnan K.E., BanbikTapabiy JPTYpJIL KOpeKTeHJipy 1611
Tayeken XK.K. KaFai/IapbIH/IaFbl 6CY MapaMeTpJ/iepiH Oakbuiay
372. | XKymabek A.b., OTaHpIK OMali/IbIH 6CyiHe Ca/ULIU KbIIIKbUTEI MeH 1615
bazapbaesa K. K., | TornbIpakTarbl MOJTUO/IEHHIH, 3CEPiH 3epTTey
AxbacoBa A. XK.
373. | Kamanu A. C. JKapma HerisiHferi TaHFbl KYpFakK acTbl OHAIPY 1619




TeXHOJIOTUSIChIH/IA KOJIZIaHyFa apHaJIFaH
NMpoOMOTHKANBIK ~KacheTKe Ue MHUKpoar3aiapzbl
3epTTey

374. | KamugeH A.A., V3yueHne cocTaBa aKTUBHOTO WJia B OMO/IOTHUeCKOM 1622
Mongabaii M.XK. OUMCTKE CTOYHBIX BOJ|
375. | Kanuesa A. b. Conopka  Kak  HCTOYHHUK  (hapMaKoorhyeCcKu 1625
aKTUBHBIX  COeJMHEeHUM: TpaJULIMOHHbIE U
OMOTEeXHOJIOTHYEe CKHE TIOAXO/IbI
376. | KynaiibepreHoBa dusnosniornyeckre GyHKI[UU KDeMHUS B AUATOMHUTE U 1628
H.K. 0COOEHHOCTH €ro B3aUMOJIEMCTBUSI BMeCTe C
KOpMaMH pbIib
377. | MauuaH 3., Ky/1akkanTelH, afiaM JieHcay/IblFbIHa 3Cepi 1630
JKapbuikarn A.
378. | Manukosa A. XK., V3yyeHyie BAMSIHUS TMIIOKCUYECKUX YCJIOBUU BOJbI 1634
Beticenbaes P. A. Ha cozepxxaHne MO-(epmMeHTOB B pasMUHBIX
OpraHax pbl0
379. | Mypar K,C. TunanvsHbl TUIM/I a3bIKTaHAbIPY CTPATErHdsiChbIHBIH, 1637
Herisi
380. | Hyprasuesa JK.H., | I[IpoOMOTHKaNbIK MWUKPOOPraHU3MIEpP KeMmeriMeH 1640
Tynerenosa JK.A. eIlIKi CYyTi MeH CHBIP CYTiHiH KOMOMHAIUsChIHAH O1O-
HOTYpT ’Kacay >kKoHe OHbIH TaFaM[bIK KYH/bLIbIFbIH
aHbIKTay
381. | HypbGekoBa A.A, Ponmb  xXenaTHBIX KOMILIEKCOB MHWKDPO3JIEMEHTOB B 1645
Kanayuesa H.K. COCTaBe [MAaTOMUTA B TMIOBBIIEHWU MUTATeTbHON
L[EHHOCTH MsICa PbIO
382. | CaruposigvHa H. I'uaporioHUKanbIK >kKaraaiga Oujaili MeH apriaHbIH 1648
K., Ba3ap6aeBa K. | ecyiHe aybIp MeTasiiap/ibIH 3CepiH 3epTTey
JK., Akbacosa A.
XK.
383. | Caruponga H. E. Banblk 1apyallbLibIFbl  ©HIMZEpiHIH — caracbiHa 1652
KODEKTEH/IIDY epeKIlIe/TiKTepiHiH acepi
384. | CarpiabaeBa [I. A. | CoBpeMeHHbIe BbI30BbI v TN1epCIeKTHBbI 1655
OMOTEXHO/IOTUM W OWOMEIUIUHBI: OT TEHHOTO
peJlakTHpOBaHus Jilo) MepCOHaIM3UPOBaHHOU
MeJULMHbI
385. | Toxibaii /1. B., banbiKTapzAbl apTYpJli »KaFjainapja ecipy KesiHzeri 1657
Tanrar6ekosa /I. a30TThl KOCBUIBICTAp/AblH, KYPaMbIH CaJbICThIpMaslbl
C. Tangay
386. | YanuxaH A. C., Op TYPJIi CYTTepAeH 3€eH CaHbIpayKy/larbl KEMeriMmeH 1662
Tynerenosa JK.A. ipimIiik TEeXHOJIOTUSAChIH Kacay JKoHe
CasbICTBIPMalibl 3epTTey
387.| Y306ekoB A.b., CBsi3b MeXXJy aHTUOKCHJAHTHOM aKTUBHOCTBIO U 1667
MacamimoB K. K. | MUTMeHTHBIM ~ COCTaBOM MHKpO3esieHn 0000BbIX
KY/IBTYD, BbIPAIlleHHBIX THIPOTIOHHBIM CITIOCOO0OM.
388. | Alpamys A., Genetically engineered modified microorganisms in 1670
Aldibay S. the food industry
389. | Dairov A.K. Efficacy of preconditioned human umbilical cord 1674
blood mesenchymal stem cells in a mouse model of
psoriasis
390. | Meshtayev D.T. Variant calling of M. tuberculosis samples 1679




391.

TTOACEKIINA 3.3
AKTYAJIbHBIE [TPOBJIEMbBI OXPAHBI
OKPY)KAIOIIIEN CPE/JIbI

392.

Amnaronuii P.K.

JKaliblk, e3eHi KaliblIMachiHAaFel  Populus 1.
TYbICbIHa OHMOMOP()OJIOTHSIIBIK, TasI/1ay KoHE ChIPTKBI
acep eryii Qakroprap

1683

393.

Animikos M.M.

AHanu3 MPOCTPaHCTBEHHOTO pacrpesieneHus
TUAPOXUMUYUECKHAX KJ/IaCCOB KayecTBa
MOBEPXHOCTHBIX BOJ B Kasaxcrane ¢ 2019 no 2023
rof

1686

394.

AnmkoB M.M.

Pacuer wunHpekca 3arpsasHeHus p. Celppapus Ha
TeppuTopuu pecnybmvky Kasaxcran ¢ 2019 mo 2023
roj

1689

395.

baiigayneros [1.C.

OnTumM3aIKs ¥ MOZle/TMpOBaHue BbIOOpa /lepeBLeB
JUIS BBICAZIKW B CEBEPHBIX PErdoHax pecITyOnmuku
Kazaxctan c 1enbl0 [IOCTWXKEHHUs YITIepOLHOU
HEUTPaIbHOCTU

1692

396.

bensieBa [1.A.

Bo3MoXXHOCTM TIpuMeHeHUs1 B Oa/ibHEONI0rHyeCcKuX
Lle/IsIX CTOYHBIX BOJ JOMEHHOTO 11exa

1695

397.

Bonar A.b.

Kapkapasibl yATTBIK TaOWFM mapKiHgeri OeTasbiC
KOJIiHiH Cy KYCTapbIHbIH ajyaH TYPJIJIiri

1698

398.

Enen6epren M.E.

Bnusinue 3HeproaddeKTUBHOCTH 3/laHUM Ha POCT
T/IeCeHU ¥ MUKPOK/IMMAT TIOMeIleHUH

1703

399.

Kanracbaes K.K.

OHepKaCINTIK CyapAbl TazapTy »KOJ14aphl

1708

400.

JKunanmnaosa A.C.

CoBpeMeHHbIe TOJIXO/IbI K W3yUeHHIo,
KJacCU(UKAL[MM Y TPUMEHEeHHI0 carporiess: 0630p
OTeueCTBEHHBIX U 3apYOeKHBIX UCC/IeI0OBAHUN

1710

401.

KymabekoBa M.M.

Acrana KaslacblHJa KATThI TYPMBICTBIK,
Ka/IZILIKTapAbIH, JKUHaKTaTybl JKIHe OHBI
3a/1a/1ChI3/JaH/IbIPY/IbIH, 6apbICh

1713

402.

Kamues H.C.

Onpegenenvie  IIJIB ra3oB [ CHWKeEHUS
BO3/IEMCTBUS Ha OKDY)KAIOLLYIO Cpe/ly Ha IpuMepe
TOO I'P3C "Kazakhmys energy"

1718

403.

Mapuyk E.B.

CpaBHUTE/bHBIM  aHaMM3 HAKOIJIeHUs  TSDKeJIbIX
MeTa/uIOB B pa3/IMUHbIX [IOYBEHHBIX T'OPU30HTAX
arposkocucteM C. EruHgbikonb, AKMOJHUHCKOMN
obsactu

1721

404.

Hyproxunza A.E.

CuenapHas
BLIOPOCOB
Kazaxcrana

OlleHKa TMOTeHIana
MapHUKOBBIX  Ta30B B

COKpalleHUsI
pervoHax

1724

405.

ITak A.E.

CpaBHUTE/IbHBIM aHaM3 METOJ0B 3KOJ0THYeCKOTOo
00yJeHHs yUalxcsi MIa/IIUX KJIaCCOB

1729

406.

Ilak A.E., Kanuesa
IT.

duTtopeMegualsl Kak CrocoO OYMCTKU TIOYBHI B
palloHax TeIUIOVIeKTPOLIeHTpaleld: CPaBHUTE/IbHBINA
aHa/IU3 pacTeHUU-TUNepakKyMyJ/IsiTOPOB

1734

407.

Xabppasakos A.K.,
Ncnsmos O.H.

Bnusinne Tiktok-Brgeo Ha skonornyeckoe obyuenue:
TIepCrieKTUBbI MUKPOOOyUeHust

1739

408.

Daribayev A.Zh.

Melafen: innovative plant growth regulator

1744

409.

Ibrayeva A.

Phytoremediators as a basis for the production of fuel

1746




pellets: ecological and technological aspects

410. | Mirzabekova Bioecological features of representatives of the 1749
M.Zh. nightshade family (Solanaceae Juss.)
411. | Yeleusizova A.B. Issues of ecological stability of natural pastures 1753
412. [MOACEKLVA 3.4
AKTYAJIBHBIE TTPOBJIEMbBI HAYKU O 3EMJIE
413. | Abgpamosa T. A. ActaHa arsomMepalUsiCHIHBIH,  Kacbul — OeneyiH 1756
3epTTey/liH TeOpHUsJIbIK HerizgeMeci
414.| Apup6aii C., MaHnrbicTay 0O/BICHI TeOXKYHenepiHiH KypbUIbIM/BIK 1759
AsibekoBa M. epeKiesikrepi
415. | Anpamosa A. XK. [TigepTi e3eH anmabbl reoxykHeciHiH KYPBITBIM/BIK, 1763
epeKIle/TiKTepi
416. | AmanxosioBa A. b. | Conrycrik Kazakcran 0OJIBICBIHBIH, Tamak 1767
OHEPKICiOiHIH aMy >Karaaibl
417.| Axmet6ekoBa I'. C. | TeopeTnueckue OCHOBBI paliloHMpPOBaHUs 1772
TePPUTOPHI TYPUCTUUYECKUX 30H
418. | AsibekoBa M., KpI3b110p/1a Ka/laChIH/jaFbl aTMOCGhepasIbK ayaChIHbIH, 1779
Apupb6ati C. JIACTAHYBI
419. | OmipxaHoBa XK. A. | Apan ay[jaHbIHbIH, 9/IeyMeTTiK-9KOHOMUKA/IbIK JaMy 1783
TMepCrieKTUBaJIapbIH Oarasiay
420. | bonar6ekkpi3nl XK. | Abait 06/1bICBIHBIH, Ka3ipri 3aMaHFbl ZieMorpadUsiIbIK, 1788
Macesienepi
421.| Oabbuibaera A. 2018-2024  keUiflap  apanbIFbIHAAFEI  AKTebe 1792
KAQ/JaCblHbIH, JKepZl MaljanaHy  e3repiCTepiHiH
JIMHaMUKAaChbl
422.| Jamertosa I'. H. Tepicakkan e3eni anabbiHgarel NDVI Herizinge C- 1798
(hakTOp/bl aHbIKTA
423. | Hactan6ekoBa XK. | TangplkopFaH KasjacbIHBIH, Ka3ipri 3KOHOMHKaJbIK- 1803
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JTAJIA DKOXKYHUEJEPIHJIEI'T BUOATYAHTYPJILIIKTI
MOHUTOPHUHI'VIEYIE KACAH/AbI UHTEJVIEKTTI KOJIJAHY: OPHBIKTbBI JAMY
HEPCIIEKTUBAJIAPBI

Tineyxan /laiiana FaabIMiKaHKBI3bI
dayanatileukhan@gmail.com
«JLLH. l'ymuneB areiagarsl Eypasus ynrteik yausepcureTi» KeAK,
«Du3MKaIBIK )KOHE YKOHOMHUKAJIBIK Teorpadus» kadenpacer, 6B05209 — «I'eorpadus» Oinim
Oepy OarnmapiiamachiHbIH 3 Kype Ounim anymibichl, Actana, Kasakcran
Foumeimu sxerexmni — Kaparoiimma JK. M.

Annomayusn. byn wmakamaga ¥ael kaseiktap (Great Plains) nmama skoxyitenepinzaeri
OMOATyaHTYPJIUTIKTI MOHUTOPUHTLUIEN, OHBI CaKTay MakKcaTblHAa acaHabl WHTEIUIeKT (OKI)
TEXHOJIOTUSUIAPBIH  KOJAaHy MYMKIHIIKTEpl KapacThIpbUla/ibl. bHoamyaHTypnimikTi cakray -
OKOKYHETepAIH TYPAKTBUIBIFBI MEH AKOJOTHSUIBIK KBI3METTEP/Al KaMTaMachl3 €TYAIH MaHBI3IbI
¢bakTopsl. Anaiiia, aHTPONOTEHJIIK dcepiep, COHbIH iliHAE ypOaHM3aLus, aybll LIApyallblIbIFbl
’KOHE KIIMMATTBIH ©3repyl TAOMFU OPTaHBIH TO3ybIHA aJIBIT KEITyIe.

KU TexHonorusapel, aran aifTkaHJa MallMHAIBIK OKBITY, YJIKEH JEepeKTepl Tauaay *KoHe
KOMIIBIOTEPIIIK KOpy 9/1icTepl SKOKYHETep/IiH KaF1ailbIH THIMA1 OaKblIayFa, e3repicTepl Oomkayra
KOHE TYpaKThl JaMy CTpaTerusulapblH 93ipieyre MyMKiHAik Oepeni. Jlamanbik aiiMakTapbIHIAFb!
OMoanyaHTYpJIUIIKTI Kopray MakcarbiHaa JKM-nmi eHrizy skoxkyienepal OacKapynablH FbUIBIMU
HeT13/Ie/reH MeniMIepit a3ipiaeyre biknan ereai. Makanaga XKW KongaHyAbIH HETi3r1 OaFbITTaphl,
OHBIH  apTHIKIIBUIBIKTAPHl ~MEH  IIeKTeyJepi TaJIaHBIl, TYPaKTbl JaMmy TYpPFBICBIHAH
NepCHeKTUBAIapbl KapacThIPbLIa/bl.

3eprrey Oactankpiia KasakcTaHHBIH Jana reoxyuenepiHe OarbITTalFaHbIMEH, 9/liICTEMEH]
KeHIpek Tekcepy MakcaTbiHAa ConTycTik AMepHKaHbIH YJIbl JKa3bIKTapbl aiiMarbl TaHAanbl. by
allMak 2KOXKYHellK epeKIIeNiKTepl MEH eCIMAIK >KaMbUIFBICHIHBIH Tapaiybl OoibiHIna Kaszakcran
JlananapblHa YKcac, COHJBIKTAH 3€pTTEeYAIH HOTHXKENepl MEH KoJJaHbUIFaH onictepai Kaszakcran
aymMmarbiHa Oeliimaeyre 6onaabl. ConbiMeH KaTap, Landsat 8 nepexTepiHiH KOJDKETIMAUIITT MEH OHeY
TUIMIUTIT OYJT ayMaKTa 9JIICTI ChIHAIM KOpyre MyMKIHIIK Oepi. AnbiHFaH ToxiprOe Ka3zakcTaHHBIH
Jana TeoXyHesepiHe apHajFaH OoJamiak 3epTTeyJIepAiH HETi31H Kajall, aBTOMATTaHIBIPBUIFaH
©CIMIIK MOHUTOPUHTIHIH 9/1ICTEMECIH OJIaH 9pi KETUIIIpyre KOMEKTeCe .

Tytiin ces0ep: Kacanapl HTENNEKT, 3KOXKYie, OMOaTyaHTYpIIliK, MOHUTOPHHT, MAIlIMHAJIBIK
OKBITY, O0JKAYy

¥ b1 5)ka3bIkTap — ConTycTik AMEpUKaHbIH KE€H 9p1 9pTYPJI 1161 MEH Jjallajibl ailMaFbl, epeKiIe
¢bu3uKkanblKk reorpaduackl MEH KIMMATTBIK ©3TepriluTiriMeH cumarraigagsl. byn aiimak 98-mii
MEpUIMaHHBIH 0AaTHICHIHIA OPHAJACKAH OHE MIBIFhIcTarbl Kan3acrtan Oactam Pokku TaymapbIHBIH
eTeriHe aediH co3puianbl. HerizineH, Oysl eHip aramich3 JIaHAMA(TIEH, Cy KO3AEPIiHIH IIEKTeYJi
OO0ITyBIMEH JKOHE KAPThUTAH KypFaK KIMMATBIMEH €pEKIIeIICHE ]
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Cyper 1 ¥7bI %Ka3bIKTap aiMarsl
(Encyclopedia of the Great Plains ansixkmamacwr 6otiviniua)

¥1bl Ka3bIKTap/AbIH HET13T1 reorpadusuiblK epeKIIeNiKTepiHiH Oipi — KJIMMATThIK IIEKTeH
uibiFysap. JKayblH-IIalIbIH MeJIIepl allMaKThIH op OeJiriHAe 9pTypJl: UIBIFBICTA KbIIbIHA 760 MM-
JIeH aca Tycce, 0aTbIc Oeunirinae, sFHU POKKM TayapbiHa ®KakblH MaHap/aa, 380 MM-/1eH keM 0oJ1a bl
KyaHmbuiblk — Oyl eHIpTe ToH KYOBUIBIC, KbUT CalbIH OaWKaJIbI OTHIPAJbl. Op OHXKBUIIBIKTA
maMameH 60—70 KyHre cO3bUIATBIH KYPFaK Ke3eHJep Kesaeceli. ¥JIbl jKa3bIKTap COHBIMEH KaTap
METEOPOJIOTUSIIBIK Kayil-KaTepiiepiMeH OeNriii: KYITI XKenaep, TOpHaa0ap, TEMIIEpaTypaHbIH KypT
aybITKYBI, KapJibl OopaHiap *oHe Oyplak apajiac Jaybliaap skul kezjecel. bliaranasl xoHe Kyprak
KJIMMATTBIK Oenjieysiep apachlHIarbl OTHeNl aiMaK peTiHAe ¥YJIbl kKa3bIKTap TYpPaKChI3 api KypAesl
opta Oomnbln caHanaabl. Pu3MKaiIbIK reorpaduss MEH KIMMATTHIK KaFAaliaapAblH yiiaeciMi ¥YIibl
*ka3bIKTapabl CONTYCTIK AMEpHKAaHBIH MaHBI3]IbI )KOHE aiipbIKia Oeirine aiHanappaanl [1-6].
3epTTey MaTepuanapsl MeH dictepi. by 3epTreyie KalbIKTHIKTaH 30HATAY TEXHOJIOTUSIAphl MEH
JKacaHJIbl MHTEJJIEKT 9JICTepl KoiJaHbUIAbl. Herisri makcar — CHYTHHUKTIK CYypeTTep apKbLIbl
©CIMIIKTEp >KaMBIIFbICHIH aBTOMATTHI TYPJIE AHBIKTAWTBIH XKYHe KYpy 'KOHE OHBI TaJ1ay.

AnpIMEH, 3epTTey aiiMarbl PeTiHAe YJIbl JKa3bIKTap OHIpl TaHmadbl, ceOebl Oyy aliMakTa
TaOUFH ©CIMJIIK KAMBUIFBICBIHBIH ©3TepyiH Oakpliay MaHbI3Abl. CIIyTHUKTIK JE€peKTep/i any YIIiH
Landsat 8 OLI cyperrepi mnaiinanansiiabl. byl CHOyTHHK JKepAiH OpTYpil CHEKTpaibl
JIMarna3oHIapbIHia CypeT TYCIpil, oCIMAIKTepAiH KYiiH Oaranayra MyMKIHAIK Oepei.

3eprrey 6apsicbinaa Google Earth Engine (GEE) OyntThik miatdopmack KOIaHbuIbL, ce0edi
OJ1 YJIKeH KeJIEMJET1 CIIyTHUKTIK JepeKTep/l OHAEYyTe jKoHE JKbUIIaM TajayFa MYMKIHIIK Oepeni.
Hepekrtepai xxunHay keseHinae 2024 xputra apHanrad Landsat 8 OLI cypettepi TaHganslm, 3epTTey
aiiMarplHa COMKeC Cy3rileH OTKi3Uial. byn cyperTepaiH opTama MOHI ecenTemnin, KaXeTcis
(dakToprapIbl a3alTy YIIH OYITTBUIBIKTHI KO0 aJTOPUTMI KOJIAAHBUI/IBL.
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Ocimuiktepai anbikray ymriH NDVI (Normalized Difference Vegetation Index) mumekci
ecentengi. byn wuWHIEKC OCIMIIKTEpIiH EHCAYNBIFBIH JXKOHE OJIAPJIBIH Tapaidy ThIFBI3IBIFBIH
aHbIKTayFra kemekreceni. O xakpiH nHGpakb3bul (NIR) sxone kb13pu1 (RED) nuanazonmapbiHIarsl
IIaFBUTBICY Bl CATBICTRIPY apKbUIbl ecenteneni. Erep NDVI moni sxorapel 6oica, Oy alMakTarsl
OCIMIIK KaMBUIFBICH KaJIbIH YKOHE OEJICeH[I €KeHIH KopceTel, ajl TOMEH MOHJIEP OCIMIIKTEpIiH
CUpPEK HeMece MYJIZIC KOK eKeHIH OUTipe/ti.

Hepexrepai tangay OapeicbiHAa anbiaFaH NDVI kapTtacel HeriziHae eCIMIIK >KaMbUIFBICHIH
KIKTEY XKYprizinai. Typii eciMIiK TONTapbIH aBTOMATTHI TYp/ie aHbIKTay yiridn NDVI mekti Mmonaepi
oenrinenai. bonamakra eciMaiK TYpJIepiH HAaKThIpaK aXbpIpaTy YIIIH MalTWHAJIBIK OKBITY 9MIICTEPIH
€HT13y JKOcCIapliany/ia.

3epTTeydiH  COHFBI  KE3€HIHJE alblHFaH MojiMeTTep  Bu3yanmsanusianein, GEE
iaropMackiHaa KapTa TYpiHAe KepceTurni. by ofic eciMmiKTepIiH Tapaly aiMarblH aHBIKTAIl
KaHa KOWMai, OJIapJIbIH YaKbIT OOWBIHINIA ©3repyiH OakpuiayFa MYMKIiHIIK Oepemi. OcwiHmaid
omicTepal maijanaHy 3KOKYHeNIepIiH TYPAKThUIBIFBIH OarajiayFa JKOHE KIIMMATTBIK ©3TepiCTepIiH
ocepiH 3epTTeyre KOMEKTece/Ii.

Byn 3eprTey OCiMAIKTEpAl CIYTHHKTIK CypeTTep apKbUIBI aBTOMATTBHI TYpPJE AHBIKTAYJIbIH
tuimMal oxmicin kepcetTi. Google Earth Engine nnatdopmaceiH maiifanany 3epTrey MNpOIECiH
KBUITAMJIATHII, KeH ayKbIMJIBI IEPEKTEepal OHIeyre MyMKiHIIK Oepai. by onmicti Gonamakra aypur
[IapyanibUIbIFbl, OpPMaH MOHUTOPHHII JKOHE TaOUFATThl KOpFay cajlaliapblHlia KOJJAaHyFa Ooajbl.
CoHbIMEH KaTap, MAalIMHAJBIK OKBITY OMICTEPIH €HTi3y apKbUIbl ©CIMIIKTEpPl KIKTEY IOIAIriH
apTTHIPY JKOHE DKOXKYHeNnepIiH e3repiciH HaKThIpaK OaKpliay MyMKIH/IIT1 allbLIa bl

Hotmwxenep xoHe Tankpuiay. ¥JbI Ka3bIKTapIarbl y3aKKa CO3bUIFAH KyaHIIBUIBIKTAp MEH
TabuFU amarrap, oacipece TOpHaaonap, OopaHmap koHe Oyplnak apanac naybuinap, Oyin eHipAiH
TYPAKChI3 SKOXKYHECIH KaJbINTACTHIpaAbl. ATanFaH (DakTopiap TONBIPAK 3PO3HUACHIH KYIICHTIM,
OCIMJIIK KaMBUIFBICBIHBIH ©3repyiHe bIKMan eTeni. AWMakTbiH TaOuru eciMiikTepi — kebiHece
KYpPFaKIIBUIBIKKA TO3IM1 menTep MeH Oyranap. JlereHMeH, COHFBI FachIpiiapia aHTPOTOTEHIIK
dakTopnap — Jkammail KbIpTYy, aybUl HIapyallbUIBIFBIH KEHEUTy, Man >KaWbUIbIMIapbl — TaOUFU
JmaHAWAadTTHIH ©3repyiHe ajbll KeJl.

Dkoxyieneri esrepicrep ocipece XX racbIpiablH O6acbiHaa opbiH anasl. "[lapap Ka3aHabIK"
(Dust Bowl) nen aranfraH Ke3eHj€ TONBIPAKTBIH KYHApChI3JaHybl MEH 3PO3HSCHl ©T€ KapKbIHIbI
Kypai. JKbIpThUIFaH >kepiep >Kel dpO3HsChIHA YIIbIpan, TAOUFU O©CIMIIK >KaMBUIFBICHI TOJBIKTAN
Oy3bu1nibl. Byn skarmail e3 Ke3eriHjae OMOJOTHSIIBIK SPTYPJIUIIKTIH TOMEH/IEYIHE JKOHE IKOXKYHENIK
Tene-TeHAIKTIH Oy3bUTybIHA OKEII.

Kazipri ke3me ¥ubl >ka3bIKTapIblH OCIMIIKTEp oJieMi MEH OHOalyaHTYPJUIITIH cakKray
MaHBI3/Ibl DKOJOTHUSIIBIK MOcese OOJBI OThIp. OHIpAeri XepIaiH TO3yblH a3alfTy MaKcaTbIHIa
TaOWFATTHl KOpFay IIapajapbl KOJIFa alblHyJa, OHBIH INIHIE TYPaKThl aybUl INapyamlbUTbIFbI
ONICTEpIH €HTri3y, TaOWFH >KaWbUIBIMIApAbl KaJlblHA KENTIPY JKOHE JKEpHAiH IeJeHTTeHyiH
OomapIpMay mapanapsl o6ap.

By aliMakThIH SK0KYHECi KITUMATTHIK ©3repicTepre Ae ce3iMTan. JKayblH-IallbIHHBIH a3ai0bl,
TEeMIIEpaTypaHbIH KOTEPLTyl K9HE Cy TaNIlbUIBIFbI ©CIMIIKTEPAIH TapalyblHa, XKaHyapiap JIEeMiHIH
KOIIIi-KOHBIHA YKOHE JKaJITbl OMOJOTUSUITBIK TeTle-TeH IIKKe alTapibIKTai ocep ereai. COHIBIKTaH, Y IIbI
Ka3BIKTAP.IIH OOJIAIIaKTaFbl TYPAKTBUTBIFBI JAMHBIH SKOXKYHere TUTI3ETiH oCepiH a3aliTybIHA KOHE
TaOMFATTHI KOPFay MIapajapbIHBIH THIM/I KY3€eTe achIpbLIybIiHA OalTaHBICTBI OOIMAK.

¥Ibl Ka3bIKTapIbIH TYPAKCHhI3 DJKOXKYHECI KIMMATTBIK ©3repicTep MEH aHTPONOTeHIIIK
(bakTopiapIbIH ocepiHeH ancipen keneni. by aitMakTbiH GoJamarsl xKepAiH HeIedTTeHyl, TObIpaK
9PO3USICHI KOHE OCIMIIK ’KaMbUIFBICHIHBIH OY3bUTYBlI CHUSIKTHI Macenesnepre OalIaHbICThl Kyp/elieHe
Tycyze. JlereHMeH, COHFbI )KbuTIaphl xkacan bl HHTeIIeKT (JKI) TexHomorusnapsl TaOUFATTHI KOPFay
cajlachlH/a J>KaHa MYMKIHIIKTEp aIiblll, AKOKYHWEIEepAiH TYPaKTBUIBIFBIH KaMTaMachl3 eTyre
KOMEKTeCyIe.

JKacaH[ibl HHTEIIEKT IEPEKTEPAl OHJIEY, MOHUTOPHHT XYPri3y kKoHE KIUMATTHIK YpIicTepai
Oopkay apKpUIbl SKOXKYHENIK MpOoIecTepli KaKChIpaK TYCiHyre MYMKIHIIK Oepeni. ¥iibl
YKA3BIKTapJbIH OMoayaHTYpALUTIriH caktay ymiH JXW HeriziHzeri Kypaumap CIyTHUKTIK >KOHE
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a’po(dOTOTYCIpUTIMIAEPACH aJbIHFAaH MOJIIMETTEpAl Tajjaln, TOIMBIPAKTHIH JKaFJalblH, OCIMIIK
KAMBUIFBICBIHBIH ©3T€piCiH KOHE KYPFAKIIBUIBIK ICHreiiH Oakpuiail amanel. byn TexHojorusiap
aiiMaKTarbpl ©3repicTeplli epTe aHBIKTAIl, KAXETTI [Iapalapibl YaKThUIbl KOJIJaHyFa MYMKiHJIK
oepemi.

KambIkTeiKTaH 30HATAY jKoHE acaHibpl uHTEIUIeKT (JKW) skoxyiienepai 3eprrey MeH
OakpuTayIbIH kaHa onictepin ycbiHabl. Google Earth Engine (GEE) sxone Landsat 8 cryTHHKTIK
CypeTTepiH MaiijagaHa OTBIPBIN, MEH ¥Jbl Jka3wIKTapabiH (Great Plains) eciMmuikTep TypiepiH
aBTOMATTHI TypAe aHbIKTalThIH XKW xyiiecin a3ipaenim. byt ozic KanbInThl €CIMIIIK ailbIpMaIIbUIBIK
unnekcin (NDVI) konmananel. NDVI eciMaikTep/iiH 1eHCAyIbIFBI MEH TYPIH OJIApJbIH CIIEKTPIIIK
cumarTaManapblHa Kapal axplpaTyFa MYMKiHIIK Oepeni. TeMeHJe OChI MPOLECTIH TOJBIK
cuIaTTaMachl OepireH.

AnnpiveH, ¥Jbl JKa3blKTap aiMarblHAAa OCIMIIKTEPHAl aHBIKTay YLIIH 3epTTey HYKTECIiH
(greatPlains) tanmameiM(Cyper 2). byn koopaunatamap (Ooinbik: -102, enmik: 39) 3seprrey
aliMarbIHBIH OPTAJIBIFBI peTiHe OenrineHi:

1-xamaMm: 3epTTeNIeTiH aiMaKThl aHBIKTAY

Tanmayner ¥ b1 s)ka3bIKTapra OarbITTay YIIiH MEH reorpadusuibik HykteHi ([-102, 39]) 6enrinen
KOWIbIM. byn aliMakka >kaTaTblH CHYTHUKTIK CypeTTepAl FaHa IpIKTeN ajdyFa MYMKiHIIK Oepeni,
OChUIalIIa OCIMAIKTEP/IH 97 KIKTEIyiH KaMTaMachl3 eTe/Ii.

Google EarthEngine  Q  gesrch places ans cataser
v aoe s O DR N T O
m ~ 1 Use print{ ...) 10 wnte 10 this console
O Welcone to Larth Enginel
please use the help me ) 1
B 1 bout. o A
* Writer tor
Reader
it AL Kap
+

COeAuues;ume
Wrarl AMepuky |

o

Tusaanaxapa,, Chdad
Guaon Facs '-";‘ 0. Rompunkancran

Pecnybinka
BTN IR | KACTODIRIN OAD Rsi0 225 SO0 NES! 0 10 b YO0

Cypert 2 3eprrey aiimarsl Google Earth Engine mmatgopmacer uatepgeiicinme
var greatPlains = ee.Geometry.Point([-102, 39]); // Boiinuvix, endix

2-kanmam: Landsat 8 cypeTTepiH )KYKTEY kKoHE OHICY

Anamusre Landsat 8 Collection 2 nepekrep »xunarbl maiiganansiiibl. Kox 2024 xbutebl
CypeTTep/il CY3TiJIeH OTKI3II, TEK eH kKaHa JIepeKTepi KapacTeipaasl. COHBIMEH KaTap, MeIuaHaIbIK
kommo3unusi (median composite) xonmaHbputaabl. byn omic opTypii MaychIMIBIK ©3repicTep MeH
OYJITTapABIH 9CEPIH a3alThIN, aHAFYPJIBIM Ta3a JEPEKTEP/Il alTyFa KOMEKTECE/I].

var landsat = ee.ImageCollection("LANDSAT/LC08/C02/T1_TOA™)
filterBounds(greatPlains) // bencineneen aiimaxka caiikec cyseiney
filterDate('2024-01-01', '2024-12-31") // 2024 scvinzwr cypemmepoi manoay
.map(maskClouds) // Byrmmapoul sncoro
.median(); /I Meouananvix komnosuyus xcacay

3-kagam: BysrtTap bl %00 JKOHE caraHbl apTThIPY
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BynTTap criyTHUKTIK CypeTTepAiH ASJIITIHE Kepi ocep eTe/l, COHABIKTaH OJap bl aJIbIl TacTay
Kaxet. bynrrapast xoro yurin QA _PIXEL nen aTanateid apHaiibl xos1ak (band) konmansiianst. by
GbyHKIMS OYIT MUTMEHTTEPiH aHBIKTAIl, OJIapbl CypeTTepeH anbin Tactaiapi(Cyper 3).

function maskClouds(image) {
var ga = image.select('QA_PIXEL");
var cloudBit = 1 << 3; /| Byammuiy 6unapnvl moni
var mask = ga.bitwiseAnd(cloudBit).eq(0);
return image.updateMask(mask);

}

Google EarthEngine  a = © K eedmonatieukion

r‘—m_ fowthl l_ .:m_l'm_l _Em?-_
- B
* Owner

) 10 waTta 10 This console.

* Writer

* Reader

Konopago- Cnpuurc
Color

Sa';msb

T
Cyper 3 OHzenres FapelmThIK GoTOCypeTTep

4-kamam: NDVI ecebi apKbUIbI ©CIMAIKTEP/I1 aHBIKTAY
NDVI (kansInThl ©CiMJIiK alBIpMAIIBUTBIK HHAEKC1) ©CIMIIK )KaMBUIFBICHIH aHBIKTaY/a KeHIHEH

Kosinanbuiansl. On xakbiH uHOGpakei3el1 (NIR) xone xpi3pu1 (RED) nuanazonmapaarsl sKapbIKThI
eJIIIIey apKbLIbI €CENTeNe]].

NDVI dpopmynacei(1.1):

_ (NIR - RED)
NDVI = o p RED) (1.1)
MyHna:

NIR (Near Infrared, B5) — sxakbiH HHGPAKBI3BLUT AHATA30H/IAFbI IIAFBLUTBICY
RED (B4) — xepiHeTiH KbI3bLI CIIEKTPJIET] MAFbLUIBICY

Tycinaipme:
NDVI moni 1-re xaxpiH Ooisica: By KanbIH KoHE jXKachll ©CIMIIKTEpAl (opMaHIap, eriH
aNKanTapsl) OUTIIpesI.

NDVI maHi 0-re sxakbiH 6ojca: by eciMaikTep cupek Hemece MYJIJIEM KOK JiereHal ounaipesni
(TombIpak, Kajauap).

var ndvi = landsat.expression(
‘(NIR - RED) / (NIR + RED)", {
'NIR'": landsat.select('B5"), // JKaxwvin ungppaxvizoln
'RED': landsat.select('B4") /I Kvizvi1 ouanazon
}).rename('NDVI");

5-kamam: NDVI MoHaepi apKbUTBI ©CIMIIKTEPl KIKTEY
Ocimaik Typiepin NDVI merine kapait TonracteipyFa 00JaIbI:
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NDVI < 0.2 — Kypzax scepnep men kanranap (Ax)

0.2 <NDVI < 0.4 — Cupex wenmep, scapmuliati woreiummep (Capwr)
0.4 <NDVI < 0.6 — Ilanevinoap men bymanap (Awwix srcacwin)

0.6 <NDVI < 0.8 — Ezicmix arkanmap (MKacwln)

NDVI > 0.8 — Opmanoap (Koro scacwin)

Kon op6ip nukcensain NDVI MoH1H aHBIKTAIT, OHBI THICTI ©CIMIIK KATETOPUSICHIHA )KaTKbI3a Ibl.

var vegetationTypes = ndvi.expression(
"(b('NDVI') < 0.2) ? 0" + /] Kypeak sceprep men Kananap
" (b('NDVI') < 0.4) ? 1" + /| Cupex wonmep
"1 (b('NDVI') < 0.6) ? 2" + /I lllarzvinoap men 6ymanap
" (b('NDVI') < 0.8) ? 3" + /| Ezicmix arkanmap
"2 4" { Il Opmanoap

}).rename('VegetationType");

6-kamam: Google Earth Engine-ne notmxenepai kepcery

XKikrenren eciMIikTep TYpJepiH TyCTep MAIUTPACHIH KOJIAAHBINT KOPCETY apKbUIbI BU3YaJl bl
TYpJe oHaii Tanaayra 6omanei(Cyper 4).

o Ax: Kyprak xepiep MeH Kajianap

e Capsr: Cupek mentep

e Amnbik xaceur: Lllanreragap meH Oyranap

e JKacwur: Erictik ankanrap

e Koro xxaceut: Opmaniap

var vegPalette = ['white’, 'yellow’, 'lightgreen’, 'green’, 'darkgreen'];

Map.centerObject(greatPlains, 6); /I Aumaxmoiy opmacein kepcemy

Map.addLayer(landsat, {bands: ['B4', 'B3', 'B2'], min: 0, max: 0.3}, 'Landsat 8 RGB');

Map.addLayer(ndvi, {min: 0, max: 1, palette: ['white', ‘green']}, 'NDVI Map");

Map.addLayer(vegetationTypes, {min: 0, max: 4, palette: vegPalette}, 'Ocimoix scamvinzvicoin
acikme)');

Google EarthEngine  Q  seaenpuc e O B ecdumnatiecitan G
) ooce pomws feewsewc IS D TR O N O eeecor GEER e
" m n 1 . . Use print(...) 1o write 1o this console
: Yae. GroatFiatns. s oo Semmetry.nasnt (1192, =1 .

7
~um.m e

Cyper 4 Yiiperinren XKW anbIKTaFaH ©CiMIIIK >KaMBUIFBICHI OciTHEC]

byn 3eprreyne Google Earth Engine men Landsat 8 cmyTHHKTIK cypeTTepiH maiiiaiaHa
OTBIPBIT, OCIMIIKTEPl aBTOMATTHI TYPAE aHBIKTaWTHIH XyiHeHi KypasiM NDVI unnekcin ecenrey
apKbUIbI aifMaKTarbl ©CIMAIK XaMBUIFBICBIH CAaHJBIK TYple Oaranayra MYMKIHIIK TyAbl AJIBIHFAH
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JEPEeKTEP/Il Tanmay TONTACTBIPY KOHE KapTara TYCIpYy apKbUIbl ©CIMAIKTEPIIH Tapaly aiMaKTapshl
AHBIKTAJIIBL.

byn 3eprTey OciMAIKTEpAIH CHEKTPJIK KOPCETKIITEpl HETi3iHAE OJapJbl CaHIBIK TYPIE
aHbIKTayFa 0oNMaThIHABIFBIH KepceTTi NDVI unnekci ociMIiKTepiH ThIFbI3ABIFEl MEH JICHCAYIIBIFbIH
cCUTaTTayFa MYMKIHAIK Oepemi aj KIKTEeNreH KapTa OCIMIIKTEPAiH Tapaly alMaKTapblH HAaKThI
kepceteni COHBIMEH KaTap KaIIBIKTBIKTAH 30HATAY JEPEKTEepPiH aBTOMATTHI TYpHAE OHICYIIH
THIMJUTITT JoNeaeHal by ofic »KeprulikTi 3epTTeyiepre KaparaHza >KbUIAaM ap3aH jKOHE KEeH
ayKBIMJIBI MOJIIMETTEP YChIHAABI AJl OYJITTap bl KOO aITOPUTMI JEPEKTEPIiH CarachiH KaKCAPTHIT
MOHHUTOPHHT TIPOLIECIH dJIJICKai/1a THIM/II eTTi.

Kyiie Typakrtel MoHuTOpHHT XYprizyre maibiHganasl On GEE mmatdopmackiHga xKyMbic
ICTEH Il JKOHE JKaHa NIEPEKTEPMEH YHEMi >KaHApTBUIBIIT OThIpyFa KaOiueTTi Bysl OHBI KIMMATTBHIK
e3repicrep/i OaKpUIay aybll MIAPYAIIBUIBIFBIH 0ACKApY *KoHE TaOUFH pecypcTap/ibl Oaranay CHSIKTHI
KOIITereH OarbITTap/1a KoJagaHyFa MyMKIHIIK Oepe/l.

Byn 3eprreynin Oonamarbl 30p opi Kapaik MallMHAIBIK OKBITY OMICTEPIH €HTI3y apKbLUIBI
OCIMJIIIKTEpAIH TYPJIIK KYpaMblH TepeHipeK aHbIKkTayra Oonaasl CoHmai-ak yakbIT OOWMbBIHINA
e3repicTepli 3epTTey apKbUIbl AKOXKYHEHIH JMHAMUKACHIH OaKbUIam MaHBI3Abl AKOJIOTHSIIBIK
TEeHJCHIMUIapAbl aHbIKTayFa MYMKIHIIK Tyanasl byn omicti Tek ¥Yibl jkKa3bIKTapAa FaHa eMec
KazakcTaHHBIH TYpITi ailMaKTapbIH/IA 1a KOJIaHyFa 00IaIbl.

KW MeH CHOyTHHKTIK AepeKTepil MaijanaHy O3KOXKyienepnai 3epTrey MeH OakKbuiayablH
Ooramak TpeHIIHE aWHAIBINT Kellei ABTOMATTHI XYHENEep/iH KOMETIMEH TaOWFu pecypcTapbl
TYpaKTbl OakplIam SKOJOTHSUIBIK JKaFIaibl JKakcapTyFa OarbITTaqfaH wIemiMaep KaObuigay
QNJeKaia KeHUIeH i FpiIbiM MEeH TEeXHOJIOTHSHBI OIpiKTipe OTBIPHIN 0i3 AKOXKYHenepai THiMIi
3epTTen TaOUFATThI CaKTayFa yJec Koca alambl3.
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